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Damping Device 



[0001] The invention concerns a damping device, in particular for damping and/or 
absorbing the kinetic energy of movable cabinet components, as for example, doors, 
drawers or lifter-doors, according to the characteristics of the introductory clause of the 
patent claim 1 . 

[0002] From the state of technology, damping devices of different designs are well 
known. 



[0003] DE 201 17 031 Ul shows a damping device with a fluid medium in the 
cylinders with pistons and piston rods and a small assembly depth. The cylinders are 
designed as telescopic cylinders; whereby, the center cylinder serves not only as pistons 
and not only as pressure cylinders, but also in this last case as pressure and/or working 
piston. The small overall height causes a large outside diameter and with it a large 
insertion bore hole. Likewise, the small overall height results in a short operating 
distance and, therefore, in connection with a fluid medium has a hard damping character. 
Fluid medium additionally have the disadvantage of having possible leakages. A fiirther 
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disadvantage results from the short slide surfaces and the possible tilting/jamming of the 
pistons in the cylinder. 

[0004] DE 202 04 986 Ul shows a damping device that is likewise designed 
telescopically. The operating distance, however, is substantially longer and so can be 
more controlled in the damping operation. Also, this avoids tilting and jamming. As is 
shown in DE 201 17 051 Ul, the braking action is attained in two stages. The first stage 
causes a braking action by means of a spring and the second step causes a damping effect 
by means of air. 

[0005] These two-stage operations, which occur one after the other, have the 
disadvantage if the spring is too strong in the first stage it causes the cabinet component 
(i.e. a door) to push open again and a spring that is too weak has no effect so that the 
second stage operation cannot take place at all. A spring that is too strong prevents the 
door from closing completely. Door, lifter-doors or similar things have varying size 
masses and different closing speeds. The very unequal kinetic energy that is the result 
would need different springs for each individual case, hi addition, the second stage must 
have a spring, in order to ensure the total opening position of the system. The second 
stage, as described, cannot be brought into its opening position with a magnet. A magnet 
and its accompanying necessary counterpart made of iron, would impact too hard 
together, thus, nullifying the damping effect. 
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[0006] The task of the invention is to prevent these disadvantages and to create a 
damper device that results in a large braking and damping effect with a relatively short 
distance with a small outside diameter. 

[0007] The solution of this task takes place according to the invention via the 
characteristics of patent claim 1. 

[0008] According to the invention each of the two damping elements are designed as 
pneumatic dampers and contain a compression chamber and an expansion chamber of 
variable volumes. The damping effect of the damping elements are affected by the guide 
canals, which steer the air distribution and air flow within and between the compression 
chambers and/or expansion chambers. 

[0009] The resulting advantage is that the damping device can be formed very 
compactly; it can accommodate a large range of kinetic energy with furniture and 
cabinets. If necessary, the damping effect can be set / adjusted in a wide range by the 
corresponding arrangement of the guide canals. 

[0010] The advantageous embodiments and developments of the invention are given in 
the dependent claims. 

[0011] The pistons are led sealed into the cylinders, i.e., with each damping element 
there is a seal between the largest diameter of the respective piston and the inside 
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diameter of the corresponding cylinder, which seals the respective compression chamber 
opposite the corresponding expansion chamber. 

[0012] The pistons of both damping elements are coupled loosely with one another, so 
that the piston of the first damping element stands directly operation-connected with the 
pistons of the second damping element during the entire operation distance of the 
damping device. 

[0013] Advantageously, the second expansion chamber connects directly on the first 
compression chamber and is separated fi-om this by a partition. Then the piston rod of the 
second piston projects through a partition's opening into the first compression chamber 
so that the fi*ont side of the second piston rod is taken up in a respective recess of the first 
piston. 

[0014] The first compression chamber is sealed opposite the second expansion 
chamber; the seal is placed between the piston rod of the second piston and the bore hole 
of the partition. 

[0015] Preferably, a spring is located inside the second damping element to operate the 
resetting force on the damping elements. 
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[0016] To release the air when the damping elements reset and to prevent negative 
pressure, a second expansion chamber is preferably connected by a ventilation bore hole 
to the external environment. 

[0017] The piston rod of the first rod is guided through a cylinder cap into the open, so 
that the first expansion chamber is connected to the external environment, preferably by a 
remaining gap that is between the cylinder cap and piston rod, and there the air is 
released into the open. 

[0018] Li a first special design of the invention the first piston has in the longitudinal 
direction a guide canal in the form of a through-bore-hole that connects the first 
compression chamber to the outer environment and during the damping process provides 
for a controlled air release of the first compression chamber. In the same way the second 
piston also has in the longitudinal direction a guide canal in the form of a through-bore 
hole that connects the second compression chamber with the extemal environment. This 
air is released in a controlled manner during the operation process. 

[0019] Preferably, both guide canals are connected, air-guided, to each other so that 
only the guide canal of the first piston is directly connected to the extemal environment. 
Preferably, a leakage air canal is formed in the recess area of the first piston and is 
connected by the first compression chamber with the first guide canal. 
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[0020] The damping device of the first embodiment is especially suitable for damping 
masses with relatively little kinetic energy, as for example, a small cabinet door. 

[0021] In a second design of the invention, a guide canal is located on the outer side 
and in the longitudinal direction of the second piston rod, going out from its free end. 
The guide canal extends over a certain length of the piston rod and during a certain 
section of the second piston's operating distance connects the first compression chamber 
to the second expansion chamber. During the damping process, the air that is compressed 
in the first compression chamber can escape by the guide canal and the opening of the 
second expansion chamber. 

[0022] In addition, another guide canal is located on the inner wall and in the 
longitudinal direction of the second cylinder, emanating from the end area of the 
cylinder, and extends over a certain length of the cylinder and connects, during a certain 
section of the operating distance of the second piston, the second compression chamber to 
the second expansion chamber. Thus, also during the damping process the compressed 
air in the second compression chamber can escape by the guide canal and the opening of 
the second expansion chamber. 

[0023] The damping effect of this second design of the invention is greater than the 
first embodiment. This design is especially suited for damping masses with average 
kinetic energy, as for example, a drawer or a larger cabinet door. 
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[0024] Finally, in a third design of the invention there is a combination of 
characteristics and features of the first two embodiments. Here, the second piston that is 
similarly described in the first embodiment example has in the longitudinal direction a 
guide canal in the form of a through-bore hole, which connects the first compression 
chamber to the second compression chamber. As is the case for the second design, a 
guide canal is located at the inner wall and in the longitudinal direction of the second 
cylinder, going out firom the end area of the cylinder. The guide canal extends over a 
certain length of the cylinder and during a certain section of the operating distance of the 
second piston, connects the second compression chamber to the second expansion 
chamber. 

[0025] Air is compressed in the first compression chamber during the damping process 
then escapes into the second compression chamber and, thereby, strengthens and 
increases completely the compression until the second piston reaches in the area of the 
guide canal, and the air can then escape to the external environment by the guide canal 
and by the bore hole of the second expansion chamber. 

[0026] This design is especially suited, because of the increasingly high compression 
forces, for braking masses with relatively large kinetic energy, as for example, a large 
drawer. 
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[0027] With all the designs and embodiments, not only the geometry and the guide 
canal's diameter are determined, but also the air release bore hole and/or leakage air 
canals can be included for regulating the damping process. 

[0028] In the following the presented invention is more closely described by several 
design methods of the represented drawings. Here, additional characteristics and features 
fundamental to the invention follow from the drawings and their descriptions. 

[0029] Shown: 

[0030] Figure 1 : shows a section through a first embodiment of the invention-related 
damping device; 

[0031] Figure 2: shows the side view of the damping device according to figure I; 

[0032] Figure 3: shows a section of the damping device, according to figure 1, after 
half the operating distance is reached; 

[0033] Figure 4: shows a section of the damping device, according to figure 1, after 
the total operating distance is reached; 

[0034] Figure 5: shows an enlarged section D from figure 4 with a canal for the 
compressed air; 
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[0035] Figure 6: shows an exploded drawing of the damping device, according to 
figure 1; 

[0036] Figure 7: shows a second design of the damping device with another layout of 

the guide canals; 

[0037] Figure 8: shows the enlarged section F from figure 7; 

[0038] Figure 9: shows a third embodiment of the invention; 

[0039] Figure 10: shows the enlarged section H from figure 9. 

[0040] Figures 1 to 6 show a first embodiment of the invention. As shown in figure 1, 
the damping device (1) has two damping elements (2, 20) one located behind the other. 
Each damping element is designed as a pneumatic damper and includes a cylinder (3, 21) 
so that both cylinders (3, 21) have a common casing. 

[0041] Inside the first cylinder (3) is a lengthwise movable first piston (4). Inside the 
second cylinder (21) is a lengthwise movable second piston (22). 

[0042] Because of the pistons, each of the cylinder's (3, 21) partitions variable 
volumes, in each case a compression chamber (8 and/or 26) and in each case an 
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expansion chamber (9 and/or 27), The pistons are guided (4, 22) sealing in the cylinders 
(3, 21); that means that with each damping element there is a seal (5 and/or 23) between 
the largest diameter of the respective piston and the inside diameter of the corresponding 
cylinder, which seals the respective compression chamber (8 and/or 26) opposite the 
corresponding expansion chamber (9 and/or 27). 

[0043] The piston rod (6) of the first piston (4) projects through an opening of the 
cylinder cap (11) into the open, while the piston rod (24) of the second piston, sealed by 
means of a seal (31) is guided through a partition (30) between both cylinders and is 
inserted with its front side in a centric recess (10) of the first piston (4). A side view of 
the damping device is shown in figure 2, 

[0044] Figure 3 shows the position of the pistons about halfway on the sliding 
distance. Here, the first piston rod (6) is impinged by a movable cabinet component so 
that the pistons sHde in the direction of the arrow (33) and the air is compressed 
simultaneously in both compression chambers (8, 26). There is a through-bore-hole on 
each piston (4, 22) that is formed as a guide canal (7 and/or 25). The air compressed in 
the compression chambers (8, 26) can escape in a controlled manner by means of the 
guide canals (7, 25). The air in the second compression chamber (26) reaches directly 
into the centric bore hole (25) of the second piston (22) while the air of the first chamber 
(8) flows by a canal (12) into the first piston (4) in the centric piston rod bore hole (figure 
5). At the same time in the second expansion chamber, the existing negative pressure 
pulls the air through an opening (28) and can be additionally controlled by changing this 
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opening. The existing negative pressure in the first expansion chamber pulls leakage air 
through a gap (clearance) between the first piston rod (4) and the cylinder cap (1 1). 

[0045] Figures 4 and 5 show both pistons (4, 22) in their end position. The resetting of 
the pistons (4, 22) after a damping process into their initial position is made by a 
compression spring (32), which is located in the second chamber between the bottom of 
the second piston (22) and the cylinder bottom (29), 

[0046] Figure 6 shows an exploded drawing of the damping device in the first design. 

[0047] Figures 7 and 8 show a second design of the invention. In this design of the 
invention, there is a guide canal (125) on the outside and in the longitudinal direction of 
the second piston rod (124) going out fi-om its free end and it extends over a certain 
length of the piston rod (124) and during a certain section of the operating distance of the 
second piston (122) connects the first compression chamber (108) with the second 
expansion chamber (127). During the damping process, the compressed air in the first 
compression chamber (108) can escape by the guide canal (125) and the opening (128) of 
the second expansion chamber (127). 

[0048] In addition, another guide canal (130) is on the inner wall and in the 
longitudinal direction of the second cylinder (121), going out from the end area of the 
cylinder, which extends over a certain length of the cylinder (121) and, during a certain 
section of the operating section of the second piston, connects the second compression 
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(126) with the second expansion chamber (127). Thus, air compressed during the 
damping process in the second compression chamber (126) can escape by the guide canal 
(130) and the opening (128) of the second expansion chamber (127). 

[0049] Both guide canals (125, 130) have a certain length, so that the point of 
application of the air release of the compression chambers (108, 126) can be guided 
purposefully. The respective length of the guide canals (125, 130) determines the time 
point of the damping effect and the quantity of the air flowing through; that is, the 
intensity of the damping. 

[0050] Finally figures 9 and 10 show a third embodiment of the invention. Here, the 
second piston (24) has (similar to the one described in the first embodiment) in the 
longitudinal direction a guide canal (25) that is formed as a through-bore-hole, which 
connects the first compression chamber (108) to the second compression chamber (126). 
Similar to the second design, a guide canal (130) is located on the inside wall and in the 
longitudinal direction of the second cylinder (121), going out fi-om the end area of the 
cylinder. The guide canal extends over a certain length of the cylinder (121) and, during 
a certain section of the operating distance of the second piston (22), connects the second 
compression chamber (126) to the second expansion chamber (127). 

[0051] This especially becomes clear in figure 10. The compressed air flows fi-om the 
first compression chamber (127) by means of the canal (124) in the first piston (104) into 
the axial guide canal (25) in the second piston (22) and arrives into the second 
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compression chamber (126). The compression in the second compression chamber (126) 
is thereby increased until the second piston (24) reaches the guide canal (130) area and 
the air can flow by the guide canal (130) in the cylinder wall behind the pistons into the 
second expansion chamber (127) and can flow further by the opening (128) into the open. 
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